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(54) HIGH STRENGTH NON-HEAT TREATED STEEL FOR HOT FORGING, EASY OF 
BREAKING AND SEPARATION 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a non-heat treated steel for hot forging, capable of 
facilitating the breaking and separation of integrally forged two or more parts into separate 
parts easily after cooling. 

SOLUTION: This steel has a composition consisting of, by weight, 0.30-0.60% C, 0.05-2.00% Si, 
0.10-1.00% Mn, 0.03-0.20% P, 0.03-0.50% Cu, 0.03-0.50% N, 0.01-0.50% Cr, 0.05-0.50% V, 0.010- 
0.045% s-AI, 0.005-0.025% N, and the balance Fe with impurities and containing, if necessary, 
one or >2 kinds selected from <0.30% Pb, <0.20% S, <0.30% Te, <0.01% Ca, and <0.30% Bi. 
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(57) [fSM] 

^b^su^p^^^^^ 

[M] iiS^t'C : 0. 3 0-0. 6 0%, Si: 
0. 0 5 — 2. 0 0%, Mn : 0. 10—1. 00%, 
P:0. 03 — 0. 20%, Cu:0. 0 3—0. 50 
%, N i : 0 . 0 3 — 0. 5 0%, C r : 0 . 01- 
0 * 5 0%, V : 0 . 0 5-0. 5 0%, s - A 1 : 
0. 010-0. 045%, N:0. 00 5—0. 02 
5%^fl, MtCJ:!)Pb : 0. 3 0%^T, S: 
0 . 2 0 %£IT* T e : 0 . 3 0 %J£*T, C a : 0 . 0 
1%JL^T, Bi : 0. 3 0%&T<D?1ofrt>M&tl& I 
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C : 0 . 30 — 0. 60% 
Si : 0 . 0 5-2. 0 0 % 
Mn : 0. 10—1. 0 0 % 
P :0. 03—0. 20% 
Cu:0. 03 — 0. 50% 
Ni :0. 03-0. 50% 
C r : 0 . 0 1—0. 5 0 % 

V : 0 . 0 5—0. 5 0% 

s - A 1 : 0 . 0 1 0 — 0. 04 5% 
N : 0 . 0 0 5-0. 0 2 5 % 

im*m2] mmmmx* 

C : 0 . 3 0-0. 6 0 % 
Si : 0. 0 5 — 2. 0 0% 
M n : 0 . 10—1. 0 0 % 
P :0. 03—0. 20% 
C u : 0 . 0 3 — 0. 5 0 % 
N i : 0 . 0 3-0. 5 0 % 
C r : 0 . 0 1—0. 5 0 % 

V : 0 . 05—0. 5 0% 

s - A 1 : 0 . 010-0. 045% 

N : 0 . 005 — 0. 025% 

iScfctfP b : 0. 3 0%WT 

S : 0. 2 0%^T 

T e : 0. 3 0%UT 

C a : 0. 0 1 %UT 

B i : 0. 3 0%J^T 

WpWbiilfn^ li*fcli2aW:S:4^ f%%$F 
[0 0 0 1 ] 

[0 0 0 2] 

td 2 ffl^±</>fiS'J«5iS K ^ffll L Tffl ^ h ti, ft 
J^ttK-fMffifiS, i:ot tttt±ff tax 

1 tt>K«Wa»*fl5^W»JADX*fc(4«f«* iffc 
J: o T ft ± 5 *> 9 . * 0#F^ <om*t mfe <o 



[0 0 0 3] CixbWKS^tSfSW — 
[0 0 04] 

J6L"C»e>Jx6»ia*±HH*lfia»iBi: LT£^<t £ix£ 
2 0-3OHRC(7)^fflt1if^fiiMtU^ 

[0005] *»Wttf^*i*IB(Z>®IB*jJ:u«fl- 
»<o*B* *) fa±(D±bb, Sr*M*3t*- J: 

^-^^pic^L, -hflBO««»PX^J:5§J»f«:fi : ^ 

[0 0 0 6] 

0 . 3 0 — 0. 6 0%, Si : 0 . 0 5 — 2. 0 0%, 
Mn:0. 10—1. 00%, P:0. 0 3 — 0. 20 
%, C u : 0 . 0 3 — 0. 5 0%, N i : 0 . 03 — 
0 . 5 0%, C r : 0 . 0 1—0. 50%, V : 0 . 0 
5-0. 50%, s-Al :0. 010 — 0. 045 
%, N : 0. 0 0 5 — 0. 0 2 5%^tU 
"9 P b : 0 . 3 0 %UT, S : 0 . 2 0 %^T, T e : 
0 . 3 0 %£IT, C a : 0 . 0 1 %UT , B i : 0 . 3 

[0007] #;ic, ^m^ffi^^ttl9r^Kias$A^M 

C : 0 . 30 — 0. 60% 

c i±mxk&<D$m*mi%-t z> <d >^w^m x h *> , r 

[0008] Si :0. 0 5- 2. 00% 
S i tt«Hj6«l#IC*>l/^TIttiM^ffl«:*UTV^ 0 ^ft 
^*-rr6<t?R^DXttS:^b$-frfc«)0. 0 5-2. 
0 0%^T£ Ufc 0 

[ 0 0 0 9 ] M n : 0 . 10—1. 00%, Cr:0. 
0 1—0. 5 0 % 

Mn, C r b<Dffim^ : £t%tin£-&Z>tc£>, 
$tC^^<K»i~5o -?:^>fc«>Mn : 0. 10-1. 0 
0%, Cr:0. 0 1-0. 50%irUfc o 
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[0010] P : 0 . 03-0. 20% 

srff o x ^ 6 o ^4 fcasflD-r 6 i: isnpfi* AD Xte 

«rteT$-fr6fc*J>0. 0 3-0. 2 0%Ht 
[0011] Cu:0. 0 3-0. 50%, N i : 0 . 

0 3-0. 5 0 % 

-ti:6fc^0. 0 3-0. 5 0%£Lfc <> NillCudt 

fctbN i l*C u tRIi^O. 0 3-0. 5 0%Hfc. 
[ 0 0 1 2 ] V : 0 . 0 5 — 0. 5 0 % 

KfcO. 0 5%W±K«^J&S&IST**>S. U^L, 
<D^D{i^^tc^iJ>:^6fc^0. 5 0%^T<t-T6 

[0013] s - A 1 : 0 . 010-0. 045% 

s — a i ^^B#coj^^j<t Lxftm-r&Ttmx'&t), 

0. 0 1 0%J^±^p-r6^M^^e o Lrt*U 

0. 0 4 5%WTtCPS^LAc 0 
[0014] N: 0. 005 — 0. 02 5% 

, yy^yJ Y&mt-tZ>5tmxhZ>o .I^^NtVi 
|pJ«^«*»«**»tcifi)±$-&57cSl|-C*>5. r(7)J: 

Fp^^CSfctf), 0. 0 2 5%^T>tMIM 

[0015] Pb : 0. 3 0%^T, S : 0. 2 0 %U 
T, T e : 0 . 3 0 %UT, C a : 0 . 0 1 %J£*T, B 

1 : 0. 3'0%^T<a?*>*»?>jltfiX<5 1 ®£fcfi2;fl 
W±(/)Pb, S, Te, Ca, B i <DWiflate\< *1T1nt>tiL 

^ijt* £ ^± $ -a: 6 o (cw^ *5c* xh z> °> x\ tc 



2^±^iis^D-re^^^^ 0 

[0 0 16] L^L*3ftS<b, 8^flrt s #^!f££9KWIffl 

0. 3 0%^T, SfiO. 2 0%^T. TeliO. 30 
%J^T, CafiO. 01%OT, Bif30. 30%J^T 

[0 0 1 7 J 

2 fiJL^±(7^p a n {c^^r^^ ^6 ~ £ t^T* 
[0018] 

ro«Kft**t*U .:Ml 20 0 r Ct'6 0»«l 
<h m& 2 2mm <D^L#«C^^at ^rf? o <^ <b 

Anxt££W{ffib7t 0 
[0 0 19] .m^>^^^5il^fi=i^n y K<Z>4»'frWo> 

^UT^5o «t»»HH40»*t Lt¥tTMll 0m 
m, #J£:#j£4Ml0. 2mm, ^^^^lmm(7)^ 

>t^mt4^fi^iij^L^(7^m^^2{c^L-r^6o 

ft^ffitt¥ffttil[S8m-m©3p»lH]fcftJf*»W 

^:>4B#lft#ffi£r Ky/^DXtg^ir LT-3£L/ckG0£|s] 
£<*1 (C^-n ^ fcfir^DI^OM (iSH 6 mm(7) 

Mfctf&i i o o°cx^motcmi<DmMknom^mxw 
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No. 






m& 


(wt%) 
















C 


S 


Mn 


P 


Cr 


Cu 


Ni 


y 


s-AI 


N 






1 


0.45 


0.25 


0.25 


0.10 


0.10 


0.05 


0.08 


0.25 


0.027 


0.020 
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0.33 


0.25 


0.52 


0-1 1 


0.10 


0.21 






0.025 


0.017 
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0.32 


1 .00 


0.60 


0.18 


0.12 


0.1 5 


ft 1? 
KJ. 1 C 


0.1 5 


0.022 


0.021 
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0.55 


0-25 


0.80 


0.05 


0.11 


o.n 


\). \ c 


a in 
v. I U 


0.030 


0.01 5 
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0.46 


0.25 


0.26 


0.10 


0.10 


0.08 


O.06 






0 020 


&0.1 




6 


0.44 


0.25 


0.24 


0.11 


0.10 


0.09 


O.10 


0.25 
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0.45 


0.25 


0.24 


0.11 


0.11 


0.08 


0-06 


0.24 


0.028 
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0.25 


0.25 


0.60 


0.10 


0.10 


0.07 


0.09 


0.25 


0-028 


0.01 5 
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0.70 


0.30 


0-56 


0.10 


0.10 


018 


0.1 5 


0.25 


0.022 


0.020 






C 


0.35 


■a nn 

J.UU 


0.55 


o.n 


0.10 


0.11 


0.10 


0.25 


0.030 


0.022 






n 


0.50 


0-3. S 


0.25 


0.005 


0.10 


0.09 


0.10 


0.20 


0.027 


0-023 




ts 


E 


0.32 


0.30 


0.55 


0.30 


Q.10 


0.05 


0.08 


0.20 


0.025 


O.018 






F 


0.50 


0.25 


0.60 


0.10 


1.00 


0.06 


0.07 


0.25 


0.025 


0.020 






G 


0.46 


0.50 


1.50 


0.10 


0.10 


0.07 


0.09 


0.25 


0.022 


0.019 






H 


0.46 


0.25 


0.24 


0.10 


0.10 


0.65 


0.65 


0-25 


0.024 


0.015 






1 


0.33 


1.05 


0.50 


0.10 


o.n 


0.06 


0-08 


0.02 


0.030 


0.016 
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0.45 


0.24 


0.28 


0.10 


0.10 


0.1 1 


0.10 


0.25 


0.060 


0.022 






K 


0.44 


0.26 


0.24 


o.n 


0.10 


O.05 


0.08 


0.25 


0.027 


0.036 
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0.45 


0.25 


0.25 


0.11 


0.10|0.06 


0.07 


0.24 


0.027 


0.020 


S:0.11,Pb;0.35 | 
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No. 
















(HRC) 


(mm) 


(MPa) 




(%> 




1 


27.3 


0.13 


471.8 


100 


99.1 
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24.8 


0.18 


434.5 




97.3 
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21.1 


0.17 


389.4 
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25.6 


0-19 


446.5 
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27.6 


0.12 


448 5 


315 


98.6 
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27.2 


o.n 


446.7 


423 


96.1 
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27.2 


0.14 


444.2 


453 


96.0 
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15.3 
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B 


35.3 


0.05 


529.21 


69 
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34.5 


0.07 


512.9 


72 


58.4 
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23.4 


2.53 


408.7 
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22.5 


0.01 


304.3 




57.3 
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39.4 


0.19 


546.9 


53 
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0.20 


555.8 


57 






H 


28.0 


0.08 


472.0 
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0.15 
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[0023] ±15^ J: UEATocl ttf&fr&o ttmm<o 

No. A&$tW&)<DN o. 1, 2 ICtt^X C^m&i& 



[0 0 2 4] it^^'J^No. CtiS i ^^-T^^fc^M 

& <? flft^is < iRwapxttASfiT itv^o * tern z &m 

[0 0 2 5] WJ(7)No. DfiSgWJN o. 
o . E f* P a* i^-t- IT 5 fc tf>S!£#PB:fc «fc t>*$£ <9 {g^ {&T L 
[0 0 2 6] J£$fc0ij6ON o. FtiC r Sr^fltd-g-tf ft. 

[0 0 2 7] Jt<R0*J^>No. HliCu^iTOiO^f 
60 

[0 0 2 8] WWo. 1 l*V^Wfiri S/ >#^fc#) 
CNo. 2 >i:t^$^fg:i/^c^M^^^^^<, 

[0 0 2 9] j:b»fiajON o . Jlis-Al £#i:^*a 

[0 0 3 0] Pb^iSPJtC^PbfcirbR^J^N o. L 

b, S, Te, Ca. B i <D X 0 6 5c 

[0 0 3 1 ] ^»No. 1-No. 7«^fflW^0! 
£$S!S, O^^)2 0HRC^l3 0HRC^T« 

pi, m\±kmmt t>^jt«woNo. a-no. uctt 

-No. 7«tt)Pb, S, C a 05Bi**«APtt*»ffiS: 
* £ < f&T f 5 C t <c < . ttfiiJt& £ &W U t ^ 5 w t ft 
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[0 0 3 2] 

mX'C : 0 . 30-0. 6 0%, S i : 0 . 0 5 — 2. 
0O%, Mn:0. 10-1. 00%, P : 0 . 03- 
0 . 2 0%, C u : 0 . 0 3 — 0. 5 0%, N i : 0 . 
0 3-0. 5 0%, C r : 0 . 01-0. 50%, V : 
0. 0 5 — 0. 50%, s-Al :0. 010 — 0. 0 
4 5%, N : 0. 0 0 5-0. 0 2 5%^tl, 



tCJ^CTPb :0. 3 0%OT, S : 0. 2 0 %J£TF. 
T e : 0. 3 0%J^T. C a : 0. 0 1 %UT, B i : 

0. 3 0%WT^HJi^Iim5 ii^fc(i2iM 



